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Topography around Langzhou, China



Mountain-Valley Wind  
(at Night or in Winter)



Factors Affecting Air Quality

• Meteorological Conditions

Stable stratification especially  Inversion 

Low Winds

Mountain-Valley Circulation 

Dust Storms

• Pollution Sources



Lanzhou – One of the Most 
Polluted Cites in China 



LANDSAT-TM imagery representing air 
pollution on 3 January 2001. 



Criteria for Annual Mean Concentrations 
(mg/m3) – Chinese EPA
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Intensive Observation
Oct 1999 – Apr 2001
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0.540.050.06Xigu (District-2)436.09103.63St-8
0.520.050.04Anning (District-4)1536.10103.74St-7*
0.560.030.02Chengguan (District-1)1936.04103.92St-6
0.280.010.01Yuzhong County435.84104.09St-5
0.680.060.08Xigu (District-2)2236.10103.63St-4*
0.740.050.05Qilihe (District-3)1536.08103.71St-3*
0.570.040.03Chengguan (District-1)1136.07103.84St-2
0.690.060.08Chengguan (District-1)2536.04103.84St-1*

TSPNOxSO2RegionHeight (m)Latitude
N

Longitude
ESite

Location of observational stations 
and mean concentrations (mg m-3) 



Criteria for Daily Mean Concentrations 
(mg/m3) – Chinese EPA
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Daily mean SO2 concentration
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Daily mean NOx concentration
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Daily mean TSP concentrations
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Daily mean PM10 concentration
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Air Quality Management
≤≤≤≤

Air pollution is severe; The general 
public is advised to reduce physical 
exertion and outdoor activities.

High-level 
pollution

V>300

Persons with existing heart or 
respiratory illnesses are advised to 
reduce physical exertion and outdoor 
activities. 

Mid-level 
pollution

IV1

IV2

200-300

Persons should be careful in outdoor 
activities.

Low-level 
pollution

III1

III2

100-200

No action is needed.Good II50-100

No action is needed.Clean I< 50 

Air Quality Description and 
Management

Air Quality 
Classification

Air Pollution 
Index
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Dust Storms and (TSP, PM10) 
in January 2001
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Dust Sources (1000 kg) 
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CO Sources (1000 kg)
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SO2 –Sources in 2000 (1000kg)

◇ Industrial        □ Residential

17
00

16 00

1800

1700

17
00

16
00

1700

1600

1700

1800

1900

2100 18 00 1900 16 00 18 00

Topography and isobaths (m ), SO 2 Source in 2000(1000kg)

103.6oE 103.65oE 103.7oE 103.75oE 103.8oE 103.85oE 103.9oE 103.95oE

36.02oN

36.04oN

36.06oN

36.08oN

36.10oN

36.12oN

36.14oN

36.16oN

132

1 36

1 64 3 13 260 173 393471_ 69 21

9 79 160540 76 60 200 119 59 201143_
38 27 76 16 20 11 124 338_ 538 394 452297 208 36 65_
35 280 520_ 237 50 226 78 513 248556 192 125 83 11 5_

20 27 117 239 600131 70 83 153191_ 67 34 74 45 0

13 6 161 24 45 520_ 8 740_ 225 104 169_ 122 219_ 21

17 4 46 165_ 10 12 176 114 4 122 21_ 6

7 26 82 403_ 770_ 39 63 50 124 26 71 9

17 734 88 8 2 8 7 158 13_ 117 138 198140 0 4

84_ 42 141439_ 6 11 40 76 175 345 63_
132256_ 1 28 7 4 5_ 25 19_ 4

873_ 17_15039_ 35_ 11_ 2

0 26 5

289_ 18_ 14 52_ 0

H

H H

H

H H H

H

H H

H

H

H

H

H H

1

23

4

6

7

8



NOx Sources in 2000 ( 1000 kg)

◇ Industrial   □ Residential
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Conclusions
• Severe TSP pollution is caused by 

dust storms
• Meteorological conditions take 

important roles:
– Inversion (Stable Stratification)
– Mountain-Valley Wind

• Air quality improvement is an 
urgent task for Lanzhou.


